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[FASE (fast advanced spin echo) ] 
Higashi M 

Toshiba Medical Systems Co., LTD. 

Nippon rinsho. Japanese journal of clinical medicine (JAPAN) 
56 (11) p2783-91, ISSN 0047-1852 Journal Code: 0420546 
Document type: Journal Article; Review; Review, Tutorial 
Abstract 
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Main Citation Owner: NLM 
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RF-refocused single or mult i- shot EPI provides high- contrast 2D or 
3D T2 -weighted images in a very short scan time. Applications 
include MR cholangiopancreatography, MR myelography, ira&ging detailed 
structures of the internal auditory canal and in situations in which very 
fast T2 irf:agir;g is required. FASE offers both 2D and 3D 
techniques. 2D FASE technique permits high- resolution. 
AKftages of 384 matrix or more to be obtained at 2 to 3 seconds 
per image. It is easy to perform and suitable for screening. 3D 
FASE permits acquisition of isotropic voxels, allowing 
high -resolution viewing from any desired direction by 
post-processing (MIP and/or MPR) . This technique is best suited to detailed 
examinations in which multiple projection angles will be reconstructed or 
high-rscolution diagnosis of source linages. (20 Refs.) 

Tags : Human 
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High-. resolution 3D Bayesian image reconstruction using 
the microPET small -animal ecanuer. 

Qi J; Leahy R M; Cherry S R; Chatziioannou A; Farquhar T H 

Signal and Image Processing Institute, University of Southern California, 
Los Angeles 90089-2564, USA. 

Physics in medicine and biology (ENGLAND) Apr 1998, 43 (4) pl001-13, 
ISSN 0031-9155 Journal Code: 0401220 
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A Bayesian method is described for reconstruction of high- 
resolution 3D images from the microPET small -animal 
sa&mier . Resolution recovery is achieved by explicitly modelling the 
depth dependent geometric sensitivity for each voxel in combination 
with an accurate detector response model that includes factors due to 
photon pair non-collinearity and inter- crystal scatter and penetration. To 
reduce storage and computational costs we use a factored istatrix in 
which the detector response is modelled using a sinogram blurring kernel. 
Maximum a posteriori (MAP) images are reconstructed using this model in 
combination with a Poisson likelihood function and a Gibbs prior on the 
image. Reconstructions obtained from point source data using the accurate 
system model demonstrate a potential for near- isotropic FWHM 
resolution of approximately 1.2 mm at the center of the field of view 



compared with approximately 2 mm when using an analytic 3D 
reprojection (3DRP) method with a ramp filter. These results also show the 
ability of the accurate system model to compensate for resolution loss due 
to crystal penetration producing nearly constant radial FWHM resolution of 
1 mm out to a 4 mm radius. Studies with a point source in a uniform 
cylinder indicate that as the resolution of the image is reduced to control 
noise propagation the resolution obtained using the accurate system model 
is superior to that obtained using 3DRP at matched background noise levels. 
Additional studies using pie phantoms with hot and cold cylinders of 
diameter 1-2.5 mm and 18FDG animal studies appear to confirm this 
observation . 
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Performance evaluation of a whole -body PET sc&riYier. using the NEMA 
protocol. National Electrical Manufacturers Association. 

Brix G; Zaers J; Adam L E; Bellemann M E; Ostertag H; Trojan H; Haberkorn 
U; Doll J; Oberdorfer F; Lor en z W J 

Research Program Radiological Diagnostics and Therapy, German Cancer 
Research Center (DKFZ) , Heidelberg, Germany. 

Journal of nuclear medicine - official publication, Society of Nuclear 
Medicine (UNITED STATES) Oct 1997, 38 (10) pl614-23, ISSN 0161-5505 
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This study evaluates the performance of the newly developed high- 
resolution whole-body PET scanner ECAT EXACT HR+ . METHODS: The 
scavmer consists of four rings of 72 bismuth germanate block 
detectors each, covering an axial field of view of 15.5 cm with a patient 
port of 56.2 cm. A single block detector is divided into an 8 x 8 
rr^trix , giving a total of 32 rings with 576 detectors each. The 
dimensions of a single detector element are 4.39 x 4.05 x 30 mm3 . The 
scanner is equipped with extendable tungsten septa for 
two-dimensional two-dimensional measurements, as well as with three 68Ge 
line sources for transmission scans and daily quality control. The spatial 
resolution, scatter fraction, count rate, sensitivity, uniformity and 
accuracy of the implemented correction algorithms were evaluated after the 
National Electrical Manufacturers Association protocol using the standard 
acquisition parameters. RESULTS: The transaxial resolution in the 
two-dimensional mode is 4.3 mm (4.4 mm) in the center and increases to 4.7 
mm (4.8 mm) tangential and to 8.3 mm (8.0 mm) radial at a distance of r = 
2 0 cm from the center. The axial slice width measured in the 
two-dimensional mode varies between 4.2 and 6 . 6 mm FWHM over the transaxial 
field of view. In the thr&e- dimensional mode the average axial 
resolution varies between 4 . 1 mm FWHM in the center and 7.8 mm at r = 20 
cm. The scatter fraction is 17.1% (32.5%) for a lower energy discriminator 
level of 3 50 keV. The maximum true event count rate of 263 (345) kcps was 
measured at an activity concentration of 142 (26.9) kBq/ml . The total 
system sensitivity for true events is 5.7 (27.7) cps/Bq/ml . From the 
uniformity measurements, we obtained a volume variance of 3.9% (5.0%) and a 
system variance of 1.6% (1.7%). The implemented three- 




dixaexision&l scatter correction algorithm reveals very favorable 
properties, whereas the thr&&- dimensions 1 attenuation 
correction yields slightly inaccurate results in low- and high-density 
regions. CONCLUSION: The ECAT EXACT HR+ has an excellent, nearly 
isotropic spatial resolution, which is advantageous for brain and 
small animal studies. While the relatively low slice 
sensitivity may hamper the capability for performing fast dynamic 
two-dimensional studies, the scanner offers a sufficient sensitivity 
and count rate capacity for fully three- dimensional whole -body 
imaging . 
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Gadolinium- enhanced three -dimensional MR angiography of the 
thoracoabdominal aorta. 
Krinsky G; Weinreb J 

Department of Radiology, New York University Medical Center, NY 10016, 
USA. 

Seminars in ultrasound, CT, and MR (UNITED STATES) Aug 1996, 17 (4) 
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MR angiography (MRA) of the thoracoabdominal aorta is a noninvasive 
technique that can rapidly acquire a volume of data with the capability of 
multiplaner reformations (MPR) and "bright blood" maximum intensity 
projection (MIP) angiographic images. These MIP images can display long 
tortuous vessels in a single three -dimensional (3D) 

volume, with excellent delineation of branch vessel diseases and without 
the flow artifacts or long examination times of conventional spin-echo (SE) 
imaging. Two-dimensional (2D) time-of- flight (TOF) imaging is used most 
widely because of familiarity and ease of implementation, but this method 
has limitations in evaluating thoracoabdominal aortic disease. Sequential 
2D axial imaging (which maximizes flow- related enhancement) is time 
consuming, subject to slice- to- slice misregistration, and can 
be degraded by pulsatile and turbulent flow. Coronal or parasagittal 
imaging is more time efficient, but image degradation secondary to in plane 
saturation and stagnant or turbulent flow from aneurysmal disease may lead 
to nondiagnostic studies. Tb.ree-diffierAsiona.i TOF techniques 
offer the advantages of higher signal-to-noise ratio, better spatial 
resolution with near isotropic voxels, and shorter echo 

times (TEs) , which lessen signal loss because of intravoxel phase 
dispersion. Although these techniques provide excellent image quality in 
the carotid arteries, they are of limited use in the aorta because of 
saturation effects. However, the addition of gadolinium chelates shortens 
the Tl relaxation rate of blood, which obviates the need for flow- related 
enhancement, allowing for inplane imaging without saturation effects, even 
in regions of virtually stagnant flow. The enormous signal enhancement of 
gadolinium chelates enables imaging with high- resolution 




i»& trices , providing diagnostic angiograms in as little as 2 minutes. 
With improved hardware, faster and stronger gradients, and phased- 
array coils that increase the signal-to-noise ratio, breath- hold 
gadolinium- enhanced 3D schemes with ultrashort TEs will become the 
optimal method for imaging the aorta and its branch vessels. Using this 
technique, the aorta can be imaged in less than 1 minute. (19 Refs.) 
Tags : Human 
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Thermoacoustic molecular imaging of small animals. ^ . Qt^&J 

Kruger Robert A; Kiser William L; Reinecke Daniel R; Kruger Gabe A; J /v 
Miller Kathy D ]/ 

OptoSonics, Inc., 7210 Georgetown Road, Suite 400, Indianapolis, IN "^iMr 
4 6268, USA. rkruger@optosonics.com / f jl j 

Molecular imaging - official journal of the Society for Molecular Imaging J )^jLC&/ 
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We have designed, constructed, and tested a thermoacoustic computed 
tomography (TCT) seamier for iasaging optical absorption in 
small animals in three dimensions . The device utilizes pulsed 
laser irradiation (680-1064 nm) and a unique, 12 8 -element transducer 
array. We quantified the isotropic spatial resolution of this 
scanner to be 0.35 mm. We describe a dual -wavelength subtraction 
technique for isolating optical dyes with TCT. Phantom experiments 
demonstrate that we can detect 5 fmol of a near- infrared dye (indocyanine 
green, ICG) in a 1-microL volume using dual -wavelength subtraction. 
Initial TCT imaging in phantoms and in two sacrificed mice suggests 
that three -dimensional , optical absorption patterns in small 
animals can be detected with an order of magnitude better spatial 
resolution and an order of magnitude better low- contrast 

detect ability in small animals when compared to fluorescence i&iaging 

or diffusion optical tomography. 
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Magnetic resonance histology for morphologic phenotyping. 

Johnson G Allan; Cofer Gary P; Fubara Boma; Gewalt Sally L; Hedlund 
Laurence W; Maronpot Robert R 

Center for In Vivo Microscopy, Duke University Medical Center, Durham, 
North Carolina 27710, USA. gaj@orion.mc.duke.edu 

Journal of magnetic resonance imaging - JMRI (United States) Oc t 2002, 
16 (4) p423-9, ISSN 1053-1807 Journal Code: 9105850 
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Magnetic resonance histology (MRH) images of the whole mouse have 
been acquired at 100-micron isotropic resolution at 2.0 T with 
irr.age arrays of 256 x 256 x 1024. Higher resolution 

(50 x 50 x 50 microns) of limited vo'.lu'ffie<5 has been acquired at 7 . IT 
with image* arrays of 512 x 512 x 512 . Even highor 
re solvit: ion images (20 x 20 x20 microns) of isolated organs 
have been acquired at 9.4 T. The volume resolution represents an 
increase of 62 5000 x over conventional clinical MRI . The 
technological basis is summarized that will allow basic scientists to begin 
using MRH as a routine method for morphologcic phenotyping of the mouse. 
MRH promises four unique attributes over conventional histology: 1) . MRH is 
non- destructive; 2) . MRH exploits the unique contrast mechanisms that 
have made KRI so successful clinically; 3) . MRH is 3- 

1 ; and 4) . the data are inherently digital. We demonstrate 
the utility in morphologic phenotyping a whole C57BL/6J mouse. Copyright 
2002 Wiley-Liss, Inc. 
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Analytical study of performance in a 3D PET seamier . 



Department of Nuclear Medicine and Radiobiology , Faculty of Medicine, 
Universite de Sherbrooke, Quebec, Canada. 

Physics in medicine and biology (ENGLAND) Mar 1992, 37 (3) p623-34, 
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The use of arrays of small discrete detectors and thin slices 
to achieve a h.igh .isotropics spatial r3»o'iui'..ian in 
positron emission tomography (PET) results in systems with a low ring 
sensitivity. In a multi-ring system, the overall sensitivity can be 
considerably improved by removing the interslice collimators to make full 
use of all cross slices coincidences, but this is achieved at the 
expense of increased scatter and accidental rates in the ivwkgai , For 
iT»agirig of small laboratory animals (diameter of 10 cm or less) , the 
relieved burden of scatters, and to some extent accidentals, suggests that 
vo Iiaysw* t r 1 c im x xi c? may be of particul ar value. In or de r to 
evaluate the performance to be expected from a small animal PET 
scanner (10 cm diameter field) with and without the interplane 
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Lecomte R 




collimators, the incident event rates for singles (unscattered and single 
scattered) and true, scatter and accidental coincidences were evaluated 
analytically. The performance was evaluated for various source sizes and 
activities in terms of five criteria: true/single ratio, scatter fraction, 
accidental fraction, linage contrast and noise effective 
sensitivity. As a result of a 3-fold increase in scatter fraction and of a 
significant increase in accidental fraction for larger sources, the 
in-ags contrast (true/ (scatter+accidental) ) is observed to 
always be inferior with the collimators removed. However, a significant 
improvement in noise effective sensitivity is obtained with the 
volumetric configuration, especially for small size sources placed at 
the centre of the field of view. It is concluded that the vo\\i&&tt:\c 

configuration is more advantageous than the mult isl ice configuration to 
i&ags small animals because the gain in sensitivity overcomes the 
loss of accuracy due to higher scatter and accidental rates. 
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Descriptors: *Tomography, Emission-Computed- -instrumentation- -IS; Animals 
; Animals, Laboratory; Sensitivity and Specificity 
Record Date Created: 19920521 
Record Date Completed: 19920521 



28/9/8 (Item 1 from file: 2) 

DIALOG (R) File 2 : INSPEC 

(c) 2004 Institution of Electrical Engineers. All rts. reserv. 

7548976 INSPEC Abstract Number: A2003 - 08 -4725 - 001 

Title: On the physical mechanisms of two-way coupling in particle- laden 
isotropic turbulence 

Author(s): Ferrante, A.; Elghobashi, S. 

Author Affiliation: Dept. of Mech. & Aerosp . Eng., Univ. of California, 
Irvine, CA, USA 

Journal: Physics of Fluids vol.15, no. 2 p. 315-29 
Publisher: AIP, 

Publication Date: Feb. 2003 Country of Publication: USA 

CODEN: PHFLE6 ISSN: 1070-6631 

SICI : 1070-6631(2003 02) 15: 2L. 315 :PMCP; 1-X 

Material Identity Number: B479 -2 003- 001 

U.S. Copyright Clearance Center Code: 1070-6631/2 003/15 (2) /315 (15) /$19 . 00 
Language: English Document Type: Journal Paper (JP) 
Treatment: Theoretical (T) 

Abstract: The objective of the present study is to analyze our recent 
direct numerical simulation (DNS) results to explain in some detail the 
main physical mechanisms responsible for the modification of 
isotropic turbulence by dispersed solid particles. The details of 
these two-way coupling mechanisms have not been explained in earlier 
publications. The present study, in comparison to the previous DNS studies, 
has been performed with higher resolution (Re/ sub lambda /=7 5) 
and considerably larger number (80 million) of particles, in addition to 
accounting for the effects of gravity. We study the modulation of 
turbulence by the dispersed particles while fixing both their volume 
fraction, phi /sub v/=10/sup -3/, and mass fraction, phi /sub m/=l, for 
three different particles classified by the ratio of their response time to 
the Kolmogorov time scale: micropart icles, tau /sub p// tau /sub k/<<l, 
critical particles, tau /sub p// tau /sub k/ approximate ly=l, large 
particles, tau /sub p// tau /sub k/>l. Furthermore, we show that in zero 
gravity, dispersed particles with tau /sub p// tau /sub k/=0.25 (denoted 
here as "ghost particles") modify the spectra of the turbulence kinetic 
energy and its dissipation rate in such a way that keeps the decay rate of 
the turbulence energy nearly identical to that of particle- free turbulence, 
and thus the two-way coupling effects of these ghost particles would not be 
detected by examining only the temporal behavior of the turbulence energy 
of the carrier flow either numerically or experimentally. In finite 
gravity, these ghost particles accumulate, via the mechanism of 
preferential sweeping resulting in the stretching of the vortical 
structures in the gravitational direction, and the creation of local 
gradients of the drag force which increase the magnitudes of the horizontal 




components of vorticity. Consequently, the turbulence becomes anisotropic 
with a reduced decay rate of turbulence kinetic energy as compared to the 
particle-free case. (15 Refs) 
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Conference Title: Proceedings of the 22nd Annual International Conference 
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Abstract: 3D contrast- enhanced MR angiography (CE-MRA) of the 
carotid arteries is technically challenging despite its increasing clinical 
use. Spatial resolution remains to be limited by the contrast agent 
bolus concentration's transient nature, rapid venous enhancement, and 
voxel size of the acquisition Tutrix, in order for carotid 
CE-MRA to be considered an adequate alternative or replacement to X-ray 
angiography, it is our perspective that Isotropic i\xgh. 
resolution carotid CE-MRA is crucial which can reveal details of 
pathology in reformat and maximum- intensity-project ion post processing. 
Also in carotid CE-MRA an accurate timing for imago acquisition is 
essential. This has been addressed with real-time fluoroscopic triggering, 
smart-prep time-resolved acquisition, and test bolus techniques. The 
purpose of this study is to use smart-prep CE-MRA technique with a combined 
head-neck- cervical spine neurovascular array coil on a dedicated 1.5 
T cardiovascular scarcer, to acquire isotropic high 
resolution CE-MRA from the aortic arch through circle of Willis 
within a single bolus contrast acquisition in a routine clinical 




setting. (5 Refs) 
Subfile: ABC 

Descriptors: angiocardiography; biomedical equipment; biomedical 
JKPI; blood vessels; cardiovascular system; .u^ge registration; 
.ini&gsi resolution; medical irc&ga processing 

Identifiers: carotid arteries; 3D contrast -enhanced MRX 
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concentration; maximum- intensity-project ion post processing; accurate 
timing; te.ag» acquisition; real-time fluoroscopic triggering; 
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neurovascular; aortic arch; circle of Willis; single bolus contrast 
acquisition; 1.5 T 

Class Codes: A8760I (Medical magnetic resonance imaging and spectroscopy) 
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image and video signal processing) ; C733 0 (Biology and medical computing) ; 
C526 0B (Computer vision and image processing techniques) 
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Abstract: A Bayesian method is described for reconstruction of high 
-resolutiori 3D images from the microPET small -animal 
scanner . Resolution recovery is achieved by explicitly modelling the 
depth dependent geometric sensitivity for each voxel in combination 
with an accurate detector response model that includes factors due to 
photon pair non-collinearity and inter- crystal scatter and penetration. To 
reduce storage and computational costs we use a factored matrix in 
which the detector response is modelled using a sinogram blurring kernel. 
Maximum a posteriori (MAP) images are reconstructed using this model in 
combination with a Poisson likelihood function and a Gibbs prior on the 
image. Reconstructions obtained from point source data using the accurate 
system model demonstrate a potential for near- i sotropi.c FWHM 
resolution of approximately 1.2 mm at the center of the field of view 
compared with approximately 2 mm when using an analytic 3D 
reprojection (3DRP) method with a ramp filter. These results also show the 
ability of the accurate system model to compensate for resolution loss due 
to crystal penetration producing nearly constant radial FWHM resolution of 




1 mm out to a 4 mm radius . Studies with a point source in a uniform 
cylinder indicate that as the resolution of the image is reduced to control 
noise propagation the resolution obtained using the accurate system model 
is superior to that obtained using 3DRP at matched background noise levels. 
Additional studies using pie phantoms with hot and cold cylinders of 
diameter 1-2.5 mm and /sup 18/FDG animal studies appear to confirm this 
observation. (21 Refs) 
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Abstract: This study evaluates the performance of the newly developed 
high -resolution whole -body PET scanner ECAT EXACT HR/sup 
+/. The scanner consists of four rings of 72 bismuth germanate block 
detectors each, covering an axial field of view of 15.5 cm with a patient 
port of 56.2 cm. A single block detector is divided into an 8*8 
matrix , giving a total of 32 rings with 576 detectors each. The 
dimensions of a single detector element are 4.39*4.05*30 mm/sup 3/. The 
scanner is equipped with extendable tungsten septa for 
two-dimensional (2D) measurements, as well as with three /sup 68/Ge line 
sources for transmission scans and daily quality control. The spatial 
resolution, scarcer fraction, count rate, sensitivity, uniformity and 
accuracy of the implemented correction algorithms were evaluated after the 
National Electrical Manufacturers Association protocol using the standard 
acquisition parameters. The transaxial resolution in the 2D mode is 4.3 mm 
(4.4 mm) in the center and increases to 4 . 7 mm (4.8 mm) tangential and to 
8.3 mm (8.0 mm) radial at a distance of r=2 0 cm from the center. The axial 
slice width measured in the 2D mode varies between 4.2 and 6 , 6 mm 
FWHM over the transaxial field of view. In the khrae- 
dirnensional (3D ) mode the average axial resolution varies 
between 4.1 mm FWHM in the center and 7.8 mm at r=20 cm. The scatter 



fraction is 17.1% (32.5%) for a lower energy discriminator level of 350 
keV. The maximum true event count rate of 263 (345) kcps was measured at an 
activity concentration of 142 (26.9) kBq/ml . The total system sensitivity 
for true events is 5.7 (27.7) cps/Bq/ml . From the uniformity measurements, 
the authors obtained a volume variance of 3.9% (5.0%) and a system variance 
of 1.6% (1.7%). The implemented 3D scatter correction algorithm 
reveals very favorable properties, whereas the 3D attenuation 
correction yields slightly inaccurate results in low-and high-density 
regions. The ECAT EXACT HR/sup +/ has an excellent, nearly isotropic 
spatial resolution, which is advantageous for brain and small animal 
studies. While the relatively low slice sensitivity may hamper 
the capability for performing fast dynamic 2D studies, the scantier 

offers a sufficient sensitivity and count rate capacity for fully 3D 

whole -body imaging. (17 Refs) 
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Abstract: MicroPET is a high resolution positron emission 
tomography (PET) scarcer designed for imaging small laboratory 
animals. It consists of a ring of 30 position-sensitive scintillation 
detectors, each with an 8*8 array of small lutetium oxyorthosilicate 




(LSO) crystals coupled via optical fibers to a multi-channel 
photomultiplier tube. The detectors have an intrinsic resolution averaging 
1.68 mm, an energy resolution between 15 and 25% and 2.4 ns timing 
resolution at 511 keV. The detector ring diameter of microPET is 17.2 cm 
with an imaging field of view of 112 mm transaxially by 18 mm axially. The 
scanner has no septa and operates exclusively in 3D mode. 
Reconstructed image resolution 1 cm from the center of the scanner is 
2.0 mm and virtually isotropic, yielding a volume resolution of 8 
mm/sup 3/. For comparison, the volume resolution of state-of-the-art 
clinical PET systems is in the range of 50-75 mm/sup 3/. Initial images of 
phantoms have been acquired and are reported. A computer controlled bed is 
under construction and will incorporate a small wobble motion to improve 
spatial sampling. This is projected to further »i3ha?xc€i spatial 
re&ciutioxi. MicroPET is the first PET scanner to incorporate 
the new scintillator LSO and to our knowledge is the highest 
resolution multi-ring PET scanner currently in existence. (26 
Refs) 
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Abstract: For planar scan surfaces, digitized ultrasonic RF-data can be 
adequately processed in terms of the Fourier transform synthetic aperture 
focusing technique algorithm, i.e. in terms of synthetic aperture 
pulse-echo backpropagat ion utilizing Fourier transforms only, to yield a 
quantitative thre^- dimensional image of defects residing in the 
homogeneous and isotropic bulk material. The implementation of this 
algorithm into an ultrasonic imaging system is described, which mainly 
comprises an array processor and high- rssclut ion graphics 
to display the three-dimensional reconstruction volume as a 




walk- through along three orthogonal planes. To enhance the 
signal-to-noise ratio and the axial resolution of the system, controlled 
ultrasonic signals are transmitted as complementary Golay- sequences , 
cross- correlated with the received signals and deconvolved with similarly 
obtained reference signals. (25 Refs) 
Subfile: A 
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RECORD TYPE: Abstract 
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ABSTRACT: Our goal was to study differences in brain morphology using high- r.vasoIiUi. ton magnetic 
resonance imaging in patients with spinocerebellar ataxia type 6 (SCA6) and episodic 
ataxia type 2 (EA2) . SCA6 and EA2 are allelic diseases involving mutations of the 
CACNA1A gene on chromosome 19p. CACNA1A encodes for Ca(V)2.1, the pore- t omving alpha- 1- A 
subunit of the human neuronal P/Q-type voltage -dependent calcium channel, which is 
widely expressed in the central nervous system. The overlapping clinical manifestations 
include abnormalities referable to the midline cerebellum, including dysarthria, gait 
ataxia, gaze -evoked and downbeat nystagmus, and disruption of the visual pursuit system 
and visual -vestibular interaction. Ten patients were compared to age- and gender-matched 
controls, as well as to unaffected family members when possible. An average of six Tl- 
weighted MR images with 0.59 to 1.05 mm3 isotropic voxels were obtained on a 3T GE 
scanner. The orientation of each acquisition underwent slight stochastic variation. 
Automatic registration and thr-se- dimensional signal interpolation produced higher 
reao.lutior;. tomographic images with a vo*el size of 0.47 mm3 . Through semi -automated 
segmentation and tissue classification, we were able to obtain volumetric data that were 
both precise and reliable for all regions except the inferior temporal lobe. Comparison 
of morphometric and voIu™&tr:.tc phenotype revealed significant differences in affected 
individuals versus normal controls, particularly in the cerebellar vermis and 
hemispheres . 
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MAJOR CONCEPTS: Medical Genet ics- -Allied Medical Sciences; Molecular 

Genetics- -Biochemistry and Molecular Biophysics; Neurology- -Human 

Medicine, Medical Sciences; Radiology- -Medical Sciences 
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temporal lobe- -nervous system; midline cerebellum- -nervous system 

COMMON TAXONOMIC TERMS: Animals; Chordates; Humans; Mammals; Primates; 
Vertebrates 

DISEASES: episodic ataxia type 2 --nervous system disease, clinical 

manifestations; spinocerebellar ataxia type 6 --nervous system disease, 
clinical manifestations 

MESH TERMS: Spinocerebellar Degenerations (MeSH) 
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stochastic tomography- - imaging method 
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Abstract : Most of the previous approaches to computer aided lung nodule 
detection have been designed for and tested on conventional CT with 
sflice thickness of 5-10 mm. In this paper, we report results of a 
specifically designed detection algorithm which is applied to 1 mm 
slice data from multi-array CT. We see two prinicipal 
advantages of high resolution CT data with respect to 

computer aided lung nodule detection: First of all, the algorithm can 
evaluate the fully isotropic three dimensional shape 

information of potential nodules and thus resolve ambiguities between 
pulmonary nodules and vessels. Secondly, the use of 1 mm aliens 
allows the direct utilization of the Hounsfield values due to the absence 
of the partial volume effect (for objects larger than 1 mm) . Computer 
aided detection of small lung nodules ( greater than or equivalent 2mm) 
may thus experience a break-through in clinical relevance with the use of 




high resolution CT . The detection algorithm has been applied to 
image data sets from patients in clinical routine with a slice 
thickness of 1 mm and reconstruction intervals between 0.5 and 1 mm, with 
hard- and soft-tissue reconstruction filters. Each thorax data set 
comprises 300-500 images. More than 20000 CT slices from 50 CT 
studies were analyzed by the computer program, and 12 studies have so far 
been reviewed by an experienced radiologist. Of 2 03 nodules with diameter 
greater than or equivalent 2 mm (including pleura- attached nodules) , the 
detection algorithm found 193 (sensitivity of 95%), with 4.4 false 
positives per patient. Nodules attached to the lung wall are 
algorithmically harder to detect, but we observe the same high detection 
rate. The false positive rate drops below 1 per study for nodules greater 
than or equivalent 4 mm. 24 Refs. 
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BACKGROUND AND PURPOSE: Cochlear implantation requires introduction of a 
stimulating electrode array into the scala vestibuli or scala 
tympani. Although these structures can be separately identified on many 
high- resolution scans, it is often difficult to ascertain 

whether these channels are patent throughout their length. The aim of this 

study was to determine whether an optimized combination of an imaging 

protocol and a visualization technique allows routine 3D rendering of 

the scala vestibuli and scala tympani. METHODS: A submillimeter T2 fast 

spin -echo imaging sequence was designed to optimize the performance of 

ZTj visualization methods. The spatial resolution was determined 

experimentally using primary images and 3D surface and volume 

renderings from eight healthy subjects. These data were used to develop the 

imaging sequence and to compare the quality and signal-to-noise dependency 

of four data visualization algorithms: maximum intensity projection, ray 

casting with transparent voxels, ray casting with opaque voxels 

, and isosurface rendering. The ability of these methods to produce 

3D renderings of the scala tympani and scala vestibuli was also 

examined. The imaging technique was used in five patients with 

sensorineural deafness. RESULTS: Visualization techniques produced optimal 

results in combination with an isotropic volume imaging sequence. 

Clinicians preferred the isosurface- rendered images to other 3D 

visualizations. Both isosurface and ray casting displayed the scala 

vestibuli and scala tympani throughout their length. Abnormalities were 




shown in three patients, and in one of these, a focal occlusion of the 
scala tympani was confirmed at surgery. CONCLUSION: Throo- 
dimensional images of the scala vestibuli and scala tympani can be 
routinely produced. The combination of an MR sequence optimized for use 
with isosurface rendering or ray- casting algorithms can produce 3D 
images with greater spatial resolution and anatomic detail than has been 
possible previously. 
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scanner/ Philips 
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A new well -site processing technique is developed for interpreting 
multicomponent induction logging data. Incorporation of array 
induction data in this processing improves the speed, vertical resolution, 
and reliability of results. The 3D Explorer (3DEX (TM) ) instrument 
acquires multicomponent and multif requency induction measurements that are 
sensitive to formation anisotropy. The response of the tool is highly 
nonlinear with respeov. to anisotropy parameters. It is influenced by 
borehole wash-outs, tool eccentricity, and mud filtrate invasion. 
Typically, the data can be interpreted using complicated and time-consuming 
inversion techniques. A multif requency focusing (MFF) method is proposed to 
provide fast and stable anisotropy processing based on a multif requency 
skin-effect correction of the transverse induction data and a subsequent 
special transformation of the corrected data called the k3- transform . The 
k3 -transform is not sensitive to environmental effects caused by the 
borehole and near-borehole structures. The coefficient of anisotropy is 
extracted based on its analytical relationship with k3- transformed data for 
horizontal and vertical coils. The accuracy and reliability of the MFF 
processing depends on the accuracy of recovered horizontal resistivities. 
The 3DEX interpretation is enhanced by introducing accurate horizontal 
resistivities with b.:\xfa. vertical y;eao.lutloyi from conventional 
array induction tool 
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Preliminary results of a study combining three -dir^nsi tonal 
imaging, extraction of statistical microgeometric descriptions from 
volumetric image data, and experimental measurement of transport 
properties of porous geomaterials are presented. K.l.gh- 
re.soitttion (< 1 micron) three-dirrtensiorial image data are 

obtained using laser scanning confocal microscopy. Image processing 
techniques are first applied to segment the raw image data into solid 
versus void space. The resulting binary data are then further processed to 
extract quantitative statistical descriptions of first -order properties of 
porous media such as porosity and specific surface area whereas more 
complex aspects of the thr&&-dAxtt&fta.ioua!:. microgeometry are 
characterized using the medial axis analysis. The derived microgeometric 
descriptions are briefly considered in light of laboratory measurements of 
fluid transport properties such as permeability. (cl997 Elsevier Science 
Ltd 
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The Ekofisk field is currently undergoing a major field redevelopment in 
which 45 new wells will be drilled before the end of 1998. This requires 
that the most comprehensive and detailed reservoir description and 
geological and fluid flow models be used as the basis for the planning of 
such a redevelopment. This situation, as well as new developments in 
hardware and software and mult idisciplinary database and applications 
integration, led to the decision in 1994 to completely reevaluate the 
reservoir characterization of the field. A major multidisciplinary effort 
involving geoscience, petrophysical and reservoir engineering work was 
initiated through the Ekofisk reservoir characterization project. Upscaling 
of the detailed description produced the highest resolution 
model that is computationally manageable. The resulting history-matched 
fluid flow model provides the primary reservoir management tool for the 
field redevelopment program and for the evaluation of reservoir and 
geoscience monitoring technologies. Down- scaled reservoir parameters are 
currently being integrated with petrophysical data and laboratory core 
analysis to drive seismic forward modeling of present and future reservoir 
conditions. These seismic simulations are being used to evaluate the 
implementation of a time- lapse seismic (4D) monitoring program for the 
field 
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The history match of the 3-D fluid flow model constructed on 
the Ekofisk field is the focus of this study. The Ekofisk reservoir is a 
high porosity, low j&ai'.rAx permeability, naturally fractured chalk. 1 A 
high- resolution simulation mesh was defined for the fluid flow 
model, and a flow-based upscaling technique was applied to preserve the 
heterogeneity from the geological to the fluid flow model. Because of the 
complexity of the Ekofisk field, with its numerous faults and fracture 
networks, anisotropy was one of the primary attributes manipulated to 
achieve an individual well and field history match. Faults and fault 
sealing factors, vertical permeability, pseudo relative permeability 
curves, bubble-point pressure correlations, local permeability and rock 
compressibility were also key parameters in the history match. A discussion 
on the preliminary implementation of water- induced compaction is included 
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density distributions were obtained on unsplit cores using a medical X-ray- 
computed tomography (CT) scanner. The resolution of CT scanning is ca 0.6 
sq mm and allows a 5 -mm depth for beam width. Electrical resistivity 
measurements were also conducted to know porosity at high depth 
resolution after core splitting. Whole-round core samples for this 
study were collected from sites 948 and 94 9 in the N. Barbados ridge 
accretionary prism during Ocean Drilling Program Leg 156. On the basis of 
the relationship between densities and linear attenuation coefficients of 
standard samples, densities derived from CT scans are consistent with 
densities by the mass /volume method of all samples irrespective of 
their compositions. Sample disturbance is easily detected in CT-scan images 
by convolutional texture in CT images perpendicular to core axes. This 
nondestructive technique provides reliable densities at high depth 
resolutions for evaluating disturbances by drilling or core splitting 
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Cardiovascular disease is the leading cause of death in our society. 
Intravascular ultrasound (IVUS) is now an established modality in the 
management of coronary artery disease. However, conventional IVUS systems 
using circumferential arrays fire beams orthogonal to the main 
axis of the mounting catheter. The system produces high 
resolution cross- sectional images but must be guided by conventional 
X-ray angiography. A real-time forward- viewing array, integrated into 
the same catheter, could greatly reduce radiation exposure from 
angiographic guidance. Unfortunately, the mounting requirement of a 
catheter guide wire prohibits a full -disk imaging aperture. Given only an 
annulus of array elements, this dissertation discusses a design that 
uses a total of 210 transceiver firings with synthetic beamforming for a 
given 3-D image frame. Simulation results demonstrate this 
design can achieve side-lobes near −40dB for on-axis situations and 




about − 30dB for steering to the edge of a 60°cone. 

A scheme, called Coded EXcitation with Spectrum Inversion (CEXSI) has 
been proposed to improve SNR in this system. An established optimal binary- 
code whose spectrum has no nulls and possesses the least variation is used 
for transmission. Decoding is a simple matter of spectrum inversion. 
Various transmission techniques can be employed to improve energy coupling 
within the transducer pass -band. CEXSI has the potential to achieve very 
low (&lt ; fcminus; 80dB) side -lobes. For a 2.6μs code, an array 
element on the ring- annular arx*ay with a center frequency of 10MHz 
and fractional bandwidth of 38%, range side-lobes of about −40dB have 
been achieved experimentally with a negligible compromise in range 
resolution. SNR improvement also has been characterized at about 14dB. 

The 3-D data set from such an arx'&y opens up 
opportunities for compounding in both axial and lateral directions. To 
explore this potential, simulation studies analyzing 3-D 

ultrasound data from various phantom geometries have been performed. For a 
vessel phantom, the results indicate compounding could boost contrast to 
noise ratio (CNR) (up to a factor of 4 in the results) without a 
significant compromise in image resolution. For an isotropic cyst 
phantom, axial and lateral compounding perform similarly. Such improvement 
should be helpful for guidance in interventional procedures . 

Initial experiments have been performed on a prototype ultra- sparse 
array. The results so far demonstrated the potential of the system. 
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A novel <italic>2D</italic> and <italic>3I?</italic> dynamic 
computed -tomography (CT) seamier has been developed for imaging 
objects undergoing periodic motion. The scanner system has high 
spatial and sufficient temporal resolution to produce quantitative 
tomographic/ volume images of objects such as excised arterial samples 
perfused under physiological pressure conditions and enables the 
measurement of the local dynamic elastic modulus 

<italic>E<sub>dyn</subx/italic> of the arteries in the axial and 
longitudinal directions. 

These systems were comprised of a high x^&olixtxoxi modified 
x-ray image intensifier (XRII) based computed tomographic system and a 
computer- control led cardiac flow simulator. A 1024 element linear photo 
diode array was coupled to the electro -optically zoomed XRII in the 
<italic>2D</italic> system, while a standard NTSC CCD camera with a macro 
lens was utilized in the full volume <italic> 3D</italic> system. 
Through prospective cardiac gating and computer control, a time-resolved 
sequence of 1 <italic>mm</italic> thick high resolution axial 
tomographic slices and 2 0 <italic>mm</italic> thick volume images of 
porcine aortic specimens during one simulated cardiac cycle were obtainable 
from the <italic> 2D</italic> and <italic> ?.D</italic> systems 
respectively . 

Performance evaluation of the scanners illustrated that 
tomographic images can be obtained with resolution as high as 




3.2 <italic>mm</italicxsuper> kndash; 1</ super > with only a 9% decrease in 
the resolution for objects moving at velocities of 1 

<italic>cm</italic>/<italios</italic> for the <italic> 2D</italic> system 
and static spatial resolution of 3.55 <italic>mm</italicxsuper> 
fcndash; 1</ super > with only a 14% decrease in the resolution for the 
<italic> 3D</italic> system for objects moving at a velocity of 10 
<italiocm</italic>/<italic>s</italic> . 

Application of the system for imaging of intact excised arterial 
specimens under simulated physiological flow/pressure conditions enabled 
measurements of the <italic>E<sub>dyn</subx/italic> of the arteries with a 
precision of ±8 <italic>kPa</italic> and ±10 
<italic>kPa</italic> for the <italic> 2D</italic> and <italic>3D 
</ it alio scanners, respectively. Evaluation of the 

<italic>E<sub>dyn</subx/italic> in the axial and longitudinal direction 
produced values of 428 Scplusmn; 35 <italic>kPa</italic> and 728 ± 71 
<italic> kPa</italic>, demonstrating the isotropic and homogeneous 
nature of the vascular specimens . 

To enable the investigation of the stress relaxation spectrum of the 
porcine aortic valve leaflet, a high-speed hydraulic uniaxial material 
testing system and accompanying high-speed data acquisition system was 
built, testing strain rates in the order of 400%/<italic>s</italic> were 
achievable and the initial (1/100 <italic>s</italic>) relaxation period of 
the aortic valve was identified. The stress relaxation spectrum data 
exhibited two prominent clusters of relaxation constants at 
10<super>– l</super> and 10<super>2</super> indicating a relaxation 
difference of four orders of magnitude. This suggest two unique tissue 
relaxation processes, a rapid response to impulse strains and a slower 
stress re- distribution for the final equilibrium relaxation. Modeling of 
this stress relaxation behavior was implemented by a numeric simulation of' 
classic Quasi-Linear Viscoelasticity (QLV) theory with modifications to the 
reduce relaxation function and the addition of a fiber recruitment 
function . 

The recruitment function which reflects the process of elastic/viscous 
rearrangement of random fibers through the inter- interf ibrillar 
raatrix was implemented into the QLV model. This introduction of 
anisotropy, accounts for the non-uniform angular distribution within the 
tissue and consequently the directional preference of its mechanical 
properties. Additionally, correlation to the actual tissue structure and 
function may be derived from the analysis of the parameters. (Abstract 
shortened by UMI . ) 
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About 2 50,000 people undergo knee and hip arthroplasty each year in 
North America alone, with hundreds of thousands more receiving joints over 
the rest of the world. Two factors are key to the success of these 
implants. First, the quality of attachment of the prosthetic joint to the 
patient's bone, and second, the low generation of wear particles as the 
components of the prosthesis articulate against each other. 




This thesis is a study of both of these factors. First, the mechanism 
of bone apposition to hydroxyapatite coatings on Ti-6A1-4V was investigated 
via transmission electron microscopy (TEM) . In this section of the study, 
Ti alloy cylinders were coated with hydroxyapatite by two different methods 
to yield three types of coat ings— annealed and unannealed plasma- spray 
(PSHA) coatings and an annealed ion-beam assisted deposited (IBAD-HA) 
coating. These cylinders were implanted in trabecular bone in dogs from 
periods ranging from 3 hours to 14 days. Mechanical testing indicated that 
the bone/implant interface with the PSHA coated implants was significantly 
stronger than that with the IBAD-HA coated or uncoated Ti alloy implants. 
However, there were no differences in the degree of bone apposition to the 
three HA-coated materials; thus indicating that bone apposition is not a 
sufficient indicator of mechanical integrity of the bone/HA interface. 

In the second section of this study, the microstructural . factors 
contributing to the observed wear properties of the oxide on Zr-2.5Nb were 
investigated via TEM. Zr-2.5Nb barstock which had been rotary- forged to 
impart an anisotropic microstructure was sectioned and oxidized in dry air 
at 600°C and 635°C for a variety of times ranging from 30 minutes 
to 40 hours. Cross- sections across the oxidetmetal interface were observed 
via TEM. The oxide scale comprises primarily monoclinic zirconia, with 
small amounts of tetragonal zirconia. Evidence of a mixed oxide phase, 
6Zr02&middot ;Nb205 , was also observed. The microstructure of this oxide is 
dependent on oxidation temperature, the microstructure of the underlying 
metal, and oxide depth. Two oxide microstructures originating from beta-Zr 
grains in the alloy were also identified. 

A third study concerned the architecture and microstructure of 
naturally- derived and synthetic bone substitute materials (BSMs) . While 
BSMs are used clinically to promote healing in large bone defects, they 
were useful to this study as a control for the organization of mineral in 
mature bone. Low voltage high resolution scanning 
electron microscopy (LVHRSEM) enabled observations of the three 
dimensional architecture of these materials which were then 
correlated with TEM observations. The crystallites in an anorganic 
bovine-derived BSM were organized in a hierarchical fashion which 
paralleled the organization of collagen. In contrast, the synthetic 
materials were organized in an .isotropic, network. The difference in 
organization was attributed to the formation of the mineral laacrix of 
bone on an anisotropic collagen template. (Copies available exclusively 
from MIT Libraries, Rm. 14-0551, Cambridge, MA 02139-4307. Ph. 
617-253-5668; Fax 617-2 53-1690.) 
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Time-resolved contrast-enhanced 3D MR angiography (MRA) methods 
have gained in popularity but are still limited by the tradeoff between 
spatial and temporal resolution. A method is presented that greatly reduces 
this tradeoff by employing undersampled 3D projection reconstruction 



V 



trajectories. The variable density k-space sampling intrinsic to this 
sequence is combined with temporal k-space interpolation to provide time 
frames as short as 4s. This time resolution reduces the need for exact 
contrast timing while also providing dynamic information. Spatial 
resolution is determined primarily by the projection readout resolution and 
is thus isotropic across the FOV, which is also isotropic. 
Although under sampling the outer regions of k-space introduces aliased 
energy into the image, which may compromise resolution, this is not a 
limiting factor in high-contrast applications such as MRA. Results from 
phantom and volunteer studies are presented demonstrating isotropic 
resolution, broad coverage with an isotropic field of view (FOV) , 
minimal projection reconstruction artifacts, and temporal information. In 
one application, a single breath- hold exam covering the entire pulmonary 
vasculature generates high- resolution, isotropic imaging 
vo.hjjsi.es depicting the bolus passage. 
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A 3D dynamic computed -tomography (CT) scanner was developed for 
imaging objects undergoing periodic motion. The scanner system has high 
spatial and sufficient temporal resolution to produce quantitative 
tomographic/vol'ums images of objects such as excised arterial samples 
perfused under physiological pressure conditions and enables the 
measurements of the local dynamic elastic modulus (E SUB d SUB y SUB n ) of 
the arteries in the axial and longitudinal directions. The system was 
comprised of a high resolution modified x-ray image intensifier 
(XRII) based computed tomographic system and a computer- controlled cardiac 
flow simulator. A standard NTSC CCD camera with a macro lens was coupled to 
the electro-opt ically zoomed XRII to acquire dynamic volumetric 
images. Through prospective cardiac gating and computer synchronized 
control, a time-resolved sequence of 20 mm thick high 




resolution volume images of porcine aortic specimens during one 

simulated cardiac cycle were obtained. Performance evaluation of the 

scanners illustrated that tomographic images can be obtained with 

resolution as high as 3.2 mm SUP - SUP 1 with only a 9 % 

decrease in the resolution for objects moving at velocities of l cm/s in 2D 

mode and static spatial resolution of 3.55 mm SUP - SUP 1 with only a 14 % 

decrease in the resolution in 3D mode for objects moving at a 

velocity of 10 cm/s. Application of the system for imaging of intact 

excised arterial specimens under simulated physiological f low/pressure 

conditions enabled measurements of the E SUB d SUB y SUB n of the arteries 

with a precision of +- 10 kPa for the 3D scanner. Evaluation of the 

E SUB d SUB y SUB n in the axial and longitudinal direction produced values 

of 42 8 + - 35 kPa and 728 + - 71 kPa, demonstrating the isotropic 

and homogeneous viscoelastic nature of the vascular specimens. These values 

obtained from the Dynamic CT systems were not statistically different (p < 

0.05) from the values obtained by standard uniaxial tensile testing and 

vol-umetric measurements. 
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Abstract: Field measurements are carried out to study statistical 

properties of the subgrid- scale (SGS) heat fluxes and SGS dissipation 
of temperature variance in the atmospheric surface layer, and to 
evaluate the ability of several SGS models to reproduce these 
properties. The models considered are the traditional eddy-diffusion 
model, the nonlinear (gradient) model, and a mixed model that is a 
linear combination of the other two. High- resolution wind 
velocity and temperature fields are obtained from arrays* of 
30 sonic anemometers placed in the surface layer. The basic setup 
consists of two horizontal parallel arrays (seven sensors in the 




lower array and five sensors in the upper array) at 

different heights (2.4 and 2.9 m, respectively). Data from this setup 
are used to compute the SGS heat flux and dissipation of temperature 
variance by means of 2D filtering in horizontal planes, invoking 
Taylor's hypothesis. Model coefficients are measured from the data by 
requiring the real and modeled time -averaged dissipation rates to 
match. Various other experimental setups that differ mainly in the 
separation between the sensors are utilized to show that filter size 
has a considerable effect on the various model coefficients near the 
ground. For the basic setup, conditional averaging is used to study the 
relation between large-scale coherent structures (sweeps and 
ejections) and the SGS quantities. It is found that under unstable 
conditions, negative SGS dissipation, indicative of backscatter of 
temperature variance from the subgrid scales to the resolved field, is 
most important during the onset of ejections transporting 
relatively warm air upward. Large positive SGS dissipation of 
temperature variance is associated with the end of ejections (and/or 
the onset of sweeps) characterized by strong drops in temperature and 
vertical velocity under unstable conditions. These results are also 
supported by conditionally sampled 2D (streamwise and vertical) 
velocity and temperature distributions, obtained using an additional 
setup consisting of the 12 anemometers placed in a vertical array 
. The nonlinear and mixed model reproduce the observations better than 
the eddy-diffusion model . 
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Time -resolved contrast -enhanced 3D MR angiography (MRA) 
methods have gained in popularity but are still limited by the tradeoff 
between spatial and temporal resolution. A method is presented that greatly 
reduces this tradeoff by employing undersampled 3D projection 
reconstruction trajectories. The variable density k-space sampling 
intrinsic to this sequence is combined with temporal k-space interpolation 
to provide time frames as short as 4 s . This time resolution reduces the 
need for exact contrast timing while also providing dynamic 
information. Spatial resolution is determined primarily by the projection 
readout resolution and is thus isotropic across the FOV, which is 
also isotropic . Although undersampling the outer regions of k-space 
introduces aliased energy into the teage , which may compromise 
resolution, this is not a limiting factor in high- cent rast 
applications such as MRA. Results from phantom and volunteer studies are 




presented demonstrating isotropic resolution, broad coverage with an 
isotropic field of view (FOV) , minimal projection reconstruction 
artifacts, and temporal information. In one application, a single 
breath-hold exam covering the entire pulmonary vasculature generates 
h i gh - r o s o I u t i on , i s? o t rop i c gi ng vo 1 nme s 

depicting the bolus passage. Copyright 2002 Wiley-Liss, Inc. 
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OBJECTIVE: Image registration and subtraction to detect the change 
of disease burden in multiple sclerosis on serial MR Ira&g&s should 
.benefit from the use of high- resolution isotropic 
voxaia. We compared 1.2 -mm Asotropi.0 three- 
dimensional (3D ) fast fluid- attenuated inversion recovery 

(FLAIR) iiuagei; with standard 3 -mm two-dimensional spin-echo 
Images for the detection of new or enlarging lesions in longitudinal 
studies. SUBJECTS AND METHODS: Serial MR isr-ages were obtained at 
baseline, month 6 (n = 20) , and month 7 (n = 16) . For the half-yearly 
intervals, subtracted 3D FLAIR Imag&a and T2 -weighted spin- echo 
ira&ges were compared. For the monthly intervals, subtracted 3D 
FLAIR iraagttg were compared with triple-dose contrast- enhanced 
Tl -weighted spin- echo Jxtagsg. New, enlarging, and enhancing lesions 
were marked in consensus by two radiologists. RESULTS: At the half-yearly 
intervals, 3D FLAIR l7fi&gi»g detected more new or enlarging 
lesions than T2-weighted spin-echo imaging , both at the initial 
interpretation (80 vs 52; p < 0.001) and after a side-by- side comparison of 
the lesions (88 vs 65; p < 0.001). Post hoc analyses showed the largest 
benefit for new (rather than enlarging) , for small, and for temporal 
lesions. At the monthly intervals, 32 enhancing lesions were detected on 
contrast-enhanced Tl-weighted spin-echo images versus 20 new or 
enlarging lesions detected on 3D FLAIR images (p < 0.05). After 
a side-by- side comparison of the lesions, seven additional lesions were 
identified on 3D FLAIR iraag-3 3, making the difference with 
contrast -enhanced Tl-weighted spin -echo ijftag&3 insignificant 

(27 vs 32; p > 0.05). CONCLUSION: Isotropic 3D FLAIR 
imaging holds great promise for the detection of new or enlarging 
lesions in multiple sclerosis using registration and subtraction techniques 
certainly at longer intervals. 
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Computed tomography (CT) is a method of acquiring and reconstructing the 
i&aga of a thin cross section on the basis of measurements of 
attenuation. In comparison with conventional radiographs, CT iifiag&s 

are free of superimposing tissues and are capable of much higher 
eroivorast due to elimination of scatter. Most of the developments in 
CT since its introduction can be considered as attempts to provide faster 
acquisition times, be tier spatial resolution , and shorter 
computer reconstruction times. From the early designs, the technology 
progressed with faster scanning times and higher scanning plane 
resolution, but true three- dimensional (3D) 

imaging became practical only with helical scanning capabilities. The 
recent advent of multiple -row detector helical scanners has the capability 
to produce 3D images that approach the ideal of a true " 
3D radiograph." Current multiple-row detector scanners can scan 40-cm 
volume lengths in less than 3 0 seconds with near- isotropic 

resolution and Axoage quality that could not be envisioned at the 
time of Hounsfield's invention. Copyright RSNA, 2002 (27 Refs.) 
Tags : Human 
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Abstract: In this paper we address the problem of reconstructing a 
high roao.Uiti.oY* vo.Vumie .image from several low 

resolution data sets. A solution to this problem is proposed in the 
particular framework of magnetic resonance angiography (MRA) , where the 
resolution is limited by a trade-off between the spatial resolution and 
the acquisition time, both being proportional to the number of samples 
acquired in k-space. For this purpose only the meaningful spatial 
frequencies of the 3D k-space of the vessel are acquired, which is 
achieved using successive acquisitions with decreased spatial resolution, 
leading to highly anisotropic data sets in one or two specific directions. 
The reconstruction of the MRA volume from these data sets relies on 
an edge-preserving regularizat ion method and leads to two different 
implementations: the first one is based on a conjugate gradient algorithm, 
and the second one on half -quadratic developments. The hyper parameters of 
the method were experimentally determined using a set of simulated data, 
and promising results were obtained on aorta and carotid artery 
acquisitions, where on the one hand a good fidelity to the acquired data 
is maintained, and on the other hand homogeneous areas are smooth and 
edges are well preserved. Half -quadratic regularizat ion proved to be 
particularly well adapted to the MRA problem and leads to a fast iterative 
algorithm requiring only scalar and FFT computations, copy 2003 Elsevier 
B.V. All rights reserved. 30 Refs. 
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reconstructing the iifi&g& of a thin cross section on the basis of 
measurements of attenuation. In comparison with conventional 
radiographs, CT images are free of superimposing tissues and are 




capable of much higher contrast due to elimination of scatter. 

Most of the developments in CT since its introduction can be considered 

as attempts to provide faster acquisition times, better spatial 

resolution, and shorter computer reconstruction times. From the 

early designs, the technology progressed with faster scanning times and 

higher scanning plane resolution, but true three- 

d.Uufttts .tonal (3D) Aiaag.tYAg became practical only with 

helical scanning capabilities. The recent advent of multiple -row 

detector helical scanners has the capability to produce 3D 

.-Linages that approach the ideal of a true "3D radiograph." 

Current multiple -row detector scanners can scan 40- cm volura© 

lengths in less than 30 seconds with near- i so tropic resolution 

and .Image* quality that could not be envisioned at the time of 

Hounsf ield 1 s invention . 
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Description 
ISOTROP?????? 
HIGH () RESOLUTION?? 

(HIGH OR HIGHER OR HIGHEST OR IMPROVED OR BETTER OR ENHAN- 

????) (2N) RESOLUTION?? 

1AND2 

1AND3 

S5 AND VOXEL?? 

S5 AND ( (THREE OR 3) () (D OR DIMENSION???? OR AXIS OR AXES) 

3D) 

6 AND 7 

S7 AND VOLUM??????? 

S8:S9 AND (MRI OR IMAGING) 

S8:S9 AND CONTRAST????? 



Set Items 

51 250373 

52 544254 

53 664565 

C?? 

54 3267 

55 3964 

56 175 

57 731 

OR 

58 116 

59 196 

510 197 

511 100 




S12 


197 


S8:S9 AND (IMAGE OR IMAGES OR IMAGED) 


S13 


7 


S8:S9 AND (FORMATION OR FORMING OR CREATING OR CREATION) 


S14 


223 


S10 OR S12 


S15 


87 


11AND14 


S16 


93 


S13 OR S15 


S17 


49 


RD S16 (unique items) 


S18 


79 


SG:S1 AND (MATRIX???? OR MATRICES OR ARRAY????) 


S19 


4 


S18 AND ORTHOGON??????? 


S20 


14 


S18 AND SLICE??? 


S21 


26 


S18 AND SCANN???? 


S22 


0 


S18 AND UNKNOWN? ? ? 


S23 


8 


S18 AND RELATIVE?? 


S24 


1 


S18 AND RELATION 


S25 


2 


S18 AND RESPECT 


S26 


6 


S17 AND (MATRIX???? OR MATRICES OR ARRAY????) 


S27 


45 


S13 OR S19:S26 


S28 


27 


RD S27 (unique items) 


S29 


15 


S11:S21 AND ISOTROP? ?????? ?/TI 


S30 


13 


S29 NOT S27 


S31 


5 


RD S30 (unique items) 



